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OPTICAL LAMINATED BODIES, LIGHTING EQUIPMENT 
AND AREA LUMINESCENCE E^^^ 



Field of the Invention 

5 The present invention relates to area luminescence equipment such as light display 

equipment and also relates to lighting equipment such as back light equipment including 
back light equipment made of an optical laminated body, used for forming such area 
luminescence equipment. In other aspects, the invention relates to brightness-increasing 
films for improving the brightness of the area luminescence equipment in, for example, 
10 liquid display equipment. 

m Background of the Invention 

So-called brightness-increasing films improve the brightness of area luminescence 
equipment such as liquid display equipment. Fig. 1 shows one example of such an area 
15 luminescence equipment. 

f" In the example shown in Fig. 1, light from a surface light source 91 is supplied to a 

Q lower diffusive plate 92 through an air layer 94-1, and light transmitted to the lower 

pi diffusive plate 92 is diffused/emitted and then supplied to an optical film 93 through an air 

layer 94-2. Light supplied to the optical film 93 penetrates the optical film 93 and 
20 transmitted light is directly supplied to an upper diffusive plate 96 through an air layer 94- 
3, diffused/emitted and then supplied to an illuminating body 97 (liquid crystal display 
panel) through an air layer 94-4. The phrase "through the air layer" means that adjacent 
parts (e.g., surface light source and lower diffusive plate, etc.) are not optically closely 
contacted. 

25 When constructions such as shown by Fig. 1 include a large number of parts, 

manufacturing operations can become complicated. In the optical system composed of a 
combination of these parts, since the area of the optical surface increases (an interface 
between the surface of parts and an air layer), the optical loss by surface reflection on the 
optical surface increases and the light transmitting efficiency is lowered. Therefore, it can 

30 be difficult to improve the brightness of the area luminescence equipment. 
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The present invention provides an optical laminated body which can reduce the 
number of parts, and thereby simplify operation and production of the optical laminated 
body, and minimize the number of optical surfaces of the optical system, thereby 
preventing optical loss by interfacial reflection and enhancing the brightness of an area 
5 luminescence equipment. Lighting equipment and area luminescence equipment using 
such optical laminated bodies are also provided. 

Summary of the Invention 

In one aspect, the present invention provides an optical laminated body comprising: 
10 a polarizing layer, 

yn a first transparent film disposed closely to a front surface of the polarizing layer, 

m and 

- J a second transparent film disposed closely to a back surface of the polarizing layer, 

H : characterized in that the polarizing layer comprises a reflective polarizing film, and both of 

15 the first transparent film and the second transparent film are diffusive films. 

f According to a second aspect of the invention, there is provided a lighting 

55 equipment that illuminates an illuminating body, characterized in that the lighting 

rj equipment comprises: 

(A) the optical laminated body as above-described, and 
20 (B) a surface light source supplying light to the optical laminated body through 

a light-entrancing surface (an opposite surface to a surface contacting closely to the 
polarizing layer) of the first transparent film of the optical laminated body, 

According to a third aspect of the invention, there is provided an area luminescence 
equipment comprising the lighting equipment as described above, and a transparent 
25 illuminating body illuminated thereby from back surface of the illuminating body, 

characterized in that there is no diffusive plate disposed between the lighting 
equipment and the illuminating body. 

The optical laminated bodies of the present invention are characterized in that a 
polarizing layer comprises a reflective polarizing film, and both of a first transparent film 
30 disposed closely to a front surface of the polarizing layer and a second transparent film 
disposed closely to a back surface of the polarizing layer are diffusive films. Since the 
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optical laminated bodies comprise diffusive films, an upper diffusive plate and/or a lower 
diffusive plate of the prior art are not required when the bodies are incorporated into the 
area luminescence equipment. Accordingly, the number of parts can be reduced, making it 
possible to simplify the manufacturing and assembly operations. The area luminescence 
equipment of the invention can also eliminate the optical surface between the diffusive 
plate and optical film. Accordingly, the optical loss by the interfacial reflection can be 
prevented, making it possible to facilitate an increase in brightness of the area 
luminescence equipment. By the effect of the diffusive film closely disposed to the 
polarizing layer, it is therefore possible to improve brightness without negatively or 
adversely influencing on the visual property. 

The optical laminated bodies of the present invention are particularly useful for 
forming lighting equipment having the construction described above. The lighting 
equipment of the invention can provide the area luminescence equipment having the effect 
described above by using the lighting equipment in combination with the illuminating 
body. 

Brief Description of the Drawings 

Fig. 1 is a cross-sectional view schematically showing a conventional area 
luminescence equipment. 

Fig. 2 is a cross-sectional view schematically showing one embodiment of an 
optical laminated body according to the present invention. 

Fig. 3 is a cross-sectional view schematically showing one embodiment of an area 
luminescence equipment according to the present invention. 

Detailed Description of Preferred Embodiment 

The present invention will be further described by way of its preferred 
embodiments. 

Polarizing layer 

In the optical laminated bodies of the present invention, as shown in Fig. 2, first 
and second transparent films 22, 23 each made of a diffusive film are disposed to a front 
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and back surface so as to sandwich a polarizing layer 21, the diffusive films are formed in 
close contact with the polarizing layer 21. 

In the present invention, the polarizing layer comprises a reflection type polarizing 
film. The reflection type polarizing film is usually a polarizing film capable of 
5 transmitting only light in an oscillation direction in parallel to one intrafacial axis 

(transmission axis) and reflecting other light. That is, it exerts a polarizing action by 
transmitting only a light component in the oscillation direction in parallel to the above 
transmission axis among light incident to the polarizing film. However, light which does 
not penetrate the polarizing film is not substantially absorbed by the polarizing film, unlike 
10 a conventional light absorbing type polarizing plate. Accordingly, it is possible to return 
jfi light reflected once by the polarizing film toward the polarizing layer again by a reflection 
JS; element contained in the surface light source after returning (reflecting) to the surface light 
Q source side. Among light returned to the polarizing layer, the polarizing layer transmits 
y ; only the light component in the oscillation direction in parallel to the above transmission 
p axis and reflects the rest. That is, in the polarizing layer including a reflection type 
polarizing film, the intensity of the transmitted-polarized light can be enhanced by 
Q repeating such a transmission-reflection action. Accordingly, the brightness of the 
S illuminating body by the polarized-light can be effectively enhanced. At this time, if the 
y , illuminating body is a transparent body (e.g. liquid crystal panel, etc.), the brightness of the 
20 illuminating body is effectively enhanced. 

The reflection type polarizing film is usually a dielectric reflective film comprising 
a plurality of dielectric layers. As such a dielectric reflective film, for example, a multi- 
layer film disclosed in International Patent Publication (Kohyo) No. 9-507308 can be 
preferably used. 

25 For example, a dielectric layer comprises a first group dielectric unit composed of a 

plurality of layers made of a first polymer and a second group dielectric unit composed of 
a plurality of layers made of a second polymer having a refractive index different from that 
of the first polymer in combination. In that case, the first and second group dielectric units 
are used in combination by alternatively laminating the layer made of the first polymer and 

30 the layer made of the second polymer and at least one of the first and second group 

dielectric units comprises a one-fourth wavelength layer wherein the product (n»d) of 
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thickness (d, unit: nm) and refractive index (n) of the polymer is one-fourth of the 
wavelength of the reflected light. As such, when any one of the first and second polymers 
has optical anisotropy in the light-receiving surface (for example, when any one layer is 
monoaxially stretched), such a dielectric reflective film serves as a reflective film having a 

5 polarizing action. Usually, the reflected light is also visible light. 

In the dielectric reflective film as described above, the reflectance of the above 
reflected light is usually not less than 70%, preferably not less than 80%, and particularly 
preferably not less than 90%. The transmittance of the transmitted light is usually not less 
than 60%, preferably not less than 70%, and particularly preferably not less than 80%. The 

}Q terms "reflectance" and "transmittance" in the present specification are values measured 

■|j using a spectrophotometer. 

ffi The reflection type polarizing film is usually made by alternatively laminating 

(ABAB . . . ) two different kinds of polymers (A and B). In a multi-layer film (ABAB . . . 
J7 ) comprising two kinds of these polymers, one polymer is stretched (e.g. stretching ratio: 
15 about 5:1) along one axis (X-axis) but is not substantially stretched (1:1) along the other 
y axis (Y-axis intersected perpendicularly to X-axis). Hereinafter, this X-axis is referred to 
rj as a "stretching direction" and the Y-axis is referred to as a ''lateral direction". 
^ As one polymer (B), those having an apparent refractive index whose value is not 

substantially changed by the stretching process (optically anisotropic) are preferred. As 
20 the other polymer (A), those having a refractive index whose value is changed by the 
stretching process are preferred. For example, a monoaxially-stretched sheet of the 
polymer (A) has a first refractive index larger than the apparent refractive index of the 
polymer (B) in the stretching direction, and has a second refractive index which is almost 
the same as the apparent refractive index of the polymer (B) in the lateral direction. 
25 In the multi-layer polymer film (ABAB . . . ), the refractive index of the intrafacial 

axis (axis parallel to the surface of the film) is defined as an effective refractive index to 
the surface-polarized incident light, and this polarized surface is parallel to the above 
intrafacial surface. Accordingly, after stretching, the multi-layer film (ABAB . . . ) has a 
large difference in interlayer refractive index, but the interlayer refractive indexes are 

# 

30 substantially the same in the lateral direction. This multi-layer film serves as a reflection 
type (reflection type) polarizing film which propagates a polarizing component of the 
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incident light. The Y-axis is defined as a propagation (transmission) axis and light 
penetrating the reflection type polarizing film has a first oscillation direction. 

On the other hand, light which does not penetrate the reflection type polarizing film 
is polarizing film having a second oscillation direction intersected perpendicular (at right 

5 angles) to the first oscillation direction. The polarized light having the second oscillation 
direction is incident upon the surface of the film along the X-axis and is reflected by an 
action of the difference in interlayer refractive index. Accordingly, the X-axis is defined 
as a reflection axis. In this respect, the reflection type polarizing film transmits only light 
having a selected oscillation direction (or polarizing direction). 

10 The number of the polymer layers in the above polarizing film may be selected as 

small as possible to obtain desired optical characteristics. In the polarizing film, the 
number of the layers is typically less than 10,000, preferably less than 5,000, and more 
preferably less than 3,000. In addition, the thickness of the polarizing film is usually from 

U 15 to 1,000 jam. 

15 The above polymer is not specifically limited to transparent polymers. The 

f polymer includes, for example, polycarbonate, acrylic resin, polyester, epoxy resin, 

O polyurethane, polyamide, polyolefin, silicone (including modified silicone such as silicone 

ri polyurea, etc.) or the like. 

p The polarizing film usually has a smooth surface, but can be provided with an 

20 irregular surface as far as the effect of the present invention is not adversely affected. In 
this case, the convex portion can be formed by a matting or embossing treatment so as to 
afford the same effect as that of the diffusive film. In this case, the outer-most layer of the 
polarizing film can also be regarded as the diffusive film by eliminating the separate 
diffusive film disposed closely to this surface. 

25 The number of polarizing films included in the polarizing layer is usually one, but 

a plurality of films can also be included. Furthermore, a film or layer other than the 
polarizing film may be included as far as the effect of the present invention is not 
adversely affected. The film or layer includes, for example, a surface protective layer, 
antistatic layer, transparent supporting layer (for the purpose of enhancing its strength), 

30 magnetic shield layer, adhesive layer, primer layer and the like. The thickness of the entire 
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polarizing layer should be selected so that the resulting optical laminated body does not 
become bulky, and is usually from 5 to 2,000 ^im. 

First and second light transparent film 

The light transparent film used in the present invention is a diffusive film having a 
diffuse transmission property. Such a diffusive film is usually a film where the surface of 
the polymer film is subjected to a diffusion surface treatment by matting or embossing. It 
can also be formed by subjecting the surface to the other diffusion surface treatment such 
as sandblasting or arrangement of a plurality of micro-projections. Furthermore, diffusive 
particles can also be contained by diffusing therein as far as the effect of the present 
invention is not adversely affected. 

The first and second transparent films (i.e. first and second diffusive films) may be 
the same or different. For example, a diffusive film wherein at least one surface (principal 
surface) is subjected to a diffusion surface treatment is used as the first and second 
diffusive films and, furthermore, one diffusive film is closely disposed to the surface of the 
polarizing layer so that a light-entrancing-surface (an opposite surface to a surface 
contacting closely to the polarizing layer) of the first transparent film becomes a diffused 
surface, while the other diffusive film is closely disposed to the back surface of the 
polarizing layer so that a light emitting surface (an opposite surface to a surface contacting 
closely to the polarizing layer) of the second transparent film becomes a diffused surface. 

The diffusive surface can be formed, for example, by using a resin composition 
comprising a resin such as a polycarbonate resin, acrylic resin, polyester resin, epoxy resin, 
polyurethane resin, polyamide resin, polyolefin resin, silicone resin (including modified 
silicone such as silicone polyurea) or the like. 

The diffusive film is preferably a film subjected to a diffusion surface treatment. In 
this case, transmission loss by absorption in the diffusive film can be effectively prevented 
and it becomes easier to enhance the illuminance or brightness of the illuminating body. 
For example, the transrnittance of the film before subjecting to the diffusion surface 
treatment (i.e. material itself of the diffusive film) is usually not less than 85%, preferably 
not less than 90%, and particularly preferably not less than 95%. 
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The diffusion performance of the diffusive film is not specifically limited as far as 
the effect of the present invention is not adversely affected. For example, the haze of the 
diffusive film is usually from 40 to 90%, preferably from 45 to 87%, and particularly 
preferably from 50 to 85%. "Haze" is a value measured by using a haze mater in 
accordance with JIS K7105 6.4. The roughness (Ra: centerline average roughness) of the 
diffused surface is usually less than 30 jam, and preferably not more than 20 jim. 

The transparent film may be colored. The transparent film may also include a film 
or layer other than the diffusive film, and may have a diffusion property entirely. Such a 
film or layer can include, for example, a surface protective layer, antistatic layer, 
transparent supporting layer (for the purpose of enhancing its strength), magnetic shield 
layer, adhesive layer, primer layer or the like. 

Optical laminated body 

As shown in Fig. 2, means 24, 25 for disposing first and second diffusive films 22, 
23 closely to a polarizing film 21, can include a close contact layer containing an adhesive. 

As the adhesive, for example, a pressure-sensitive adhesive, heat-sensitive 
adhesive (including hot melt), solvent-volatile adhesive or the like can be used. A curing 
type adhesive is preferred. It becomes easy to provide an optical laminated body having 
high heat stability (heat shrinkage and heat deformation occur hardly) by disposing two 
transparent films closely to the surface and back surface of the polarizing layer and curing 
the adhesive. Since the multi-layer film (polarizing film) has physical properties such as 
linear expansion coefficient, and anisotropy, surface waviness can be caused by an external 
heat effect such as heat shock. Accordingly, usage of a curing type adhesive as a means 
for disposing a transparent film closely to a polarizing layer is particularly preferred. 

In the curing of the adhesive, a conventional means such as heat, moisture, electron 
beam, ultraviolet light, or the like can be employed. However, an ultraviolet-curing type 
adhesive is preferred. In the heat curing and electron beam curing, a comparatively large 
amount of heat can be generated and the polarizing film and/or diffusive film can be 
thermally damaged by deformation. In the case of moisture curing and room temperature 
curing, it can become difficult to enhance the productivity of the optical laminated body 
because the curing time is comparatively long. In the case of the ultraviolet-curing type 
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adhesive, the curing time is comparatively short and the energy generated on a curing 
treatment is comparatively small. 

The material of the adhesive is not specifically limited. For example, a 
composition comprising a resin such as acrylic resin, polyester resin, epoxy resin, 
polyurethane resin, polyolefin resin, silicone resin, silicone polyurea or the like can be 
used. In the case of a curing type adhesive, the above resin composition can contain a 
curing (reactive) monomer and/or oligomer. 

The adhesive is usually disposed on the close contact surface (adhesive surface) of 
the polarizing layer or transparent film in the form of a close contact layer (i.e. adhesive 
layer). The thickness of the close contact layer is usually from 5 to 200 fim. The 
transmittance of the adhesive is not specifically limited, but is usually not less than 60%, 
preferably not less than 70%, and particularly preferably not less than 80%. 

As the material of the above close contact layer, those other than the adhesive can 
be used. For example, it is possible to dispose closely, optically, using a close contact 
layer containing a rubber or elastomer (whose adhesive strength is smaller than that of a 
general adhesive) so that an optical interface is not formed between the transparent film 
and polarizing layer. As far as the brightness-increasing effect is not adversely affected, 
the close contact layer can not be disposed to contact the transparent film closely to the 
polarizing layer. For example, the transparent film and polarizing film may also be closely 
contacted so that an air layer is not present substantially by smoothing the close contact 
surface between them. 

The optically laminated body is usually disposed so as not to contact optically with 
the light source. For example, when the light source is a surface light source, the optically 
laminated body is merely laminated on the light emitting surface of the surface light source 
or laminated thereon through a spacer (e.g. bar or wire having a surface area smaller than 
the area of the light emitting surface). As far as the brightness-increasing effect is not 
adversely affected, it can also be disposed through the diffusive film. However, in order to 
effectively reduce the number of parts to be incorporated, it is preferably laminated merely 
on the light emitting surface of the light source through no spacer or diffusive film. 
Accordingly, the diffusive film in contact with the light source of the optical laminated 
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body is preferably formed by subjecting to a diffusion surface treatment such as 
embossing, matting or the like. 

Lightening equipment 

The lightening equipment of the present invention comprises (A) the optical 
laminated body, and (B) the surface light source supplying light to the optical laminated 
body, through a light-entrancing-surface (an opposite surface to a surface contacting 
closely to the polarizing layer) of the first transparent film. The light illuminating the 
illuminating body is diffused-polarized light which is typically supplied from the above 
surface light source and emitted from a light emitting surface (an opposite surface to a 
surface contacting closely to the polarizing layer) of the second transparent film through 
the optical laminated body. 

The illuminating body can include a display body, such as a liquid crystal panel, a 
personal computer monitor or a television set, or an adjustable display type billboard or 
signboard. When the liquid crystal panel is a transparent type one and the illuminating 
body is transparent, the illuminating body is illuminated by a lightening equipment from 
the back surface of the illuminating body and can be visually recognized from the front 
surface. In addition, an area luminescence equipment formed by using such a back light 
equipment in combination with the liquid crystal display body is usually a personal 
computer monitor, which also is a type of liquid crystal display equipment. Such a liquid 
crystal display equipment (area luminescence equipment) can effectively enhance the 
brightness of the liquid crystal image surface by the action of the above optical laminated 
body and, at the same time, it can reduce the number of parts of the equipment, thereby 
making it possible to simplify an operation of incorporating parts in production. 

Referring to Fig. 3, lightening equipment 100 of the invention can be formed by 
disposing an optical laminated body 2 on one principal surface (light emitting surface) 1 1 
of a light guiding plate 1. On at least one end 12 (end in a direction crossing the above 
principal surface) of the light guiding plate 1, a linear light source 3 is disposed. On the 
other principal surface 13 of the light guiding plate 1 , a plurality of diffusing points (not 
shown) by dot printing of a light diffusive substance is usually formed. Furthermore, a 
reflective member (not shown) is disposed to substantially cover the whole other principal 
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surface 13. This reflective member is, for example, a white opaque diffuse reflective sheet 
or a mirror finished reflective sheet. The mirror finished reflective sheet includes those 
wherein a metal layer is disposed on the surface of a polymer film and a dielectric 
reflective film containing no metal layer. The dielectric used in the dielectric reflective 
film is usually a polymer. With such a construction, light is introduced into the light 
guiding plate 1 from the light source 3, and can be converted into diffused light emitted 
uniformly from a light emitting surface 1 1 of the light guiding plate 1, thereby making it 
possible to effectively enhance illuminance. In this example, the portion composed of a 
combination of the above reflective member and light source 3 becomes a surface light 
source 10. 

It is preferred that the optical laminated body 2 is disposed on the light emitting 
surface (light emitting surface 1 1 of the light guiding plate) of the surface light source 10 
through an air layer 5 1 . That is, these members are not closely contacted each other 
optically but are merely laminated or laminated through a spacer. Light is supplied to the 
optical laminated body 2 from the surface light source 10 through the air layer 51, thereby 
making it possible to effectively reduce light transmission loss due to light reflection in the 
optical interface formed by parts disposed between the surface light source and optical 
laminated body. 

Light illuminating an illuminating body 4 is emitted from a light emitting surface 
20 (light emitting surface of a second transparent film) of the optical laminated body 2, but 
is converted into diffused-polarized light by penetrating the polarizing layer of the optical 
laminated body 2 and penetrating two diffusive films. 

Conventional light guiding plates and light sources can be used in the lighting 
equipment. For example, when the lightening equipment is used as a back-lightening 
equipment for liquid crystal panel, a transparent plate made of quartz, glass, resin (acrylic 
resin) or the like can be used as the light guiding plate, and a linear light source such as 
fluorescent tube, hot cathode, cold cathode, neon tubing or the like can be used as the light 
source. A combination of a side light extraction type light fiber and a light source for 
supplying light to the light fiber from the end portion of the light fiber can be used as the 
linear light source. 
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The thickness of the whole light guiding plate is usually from 0.1 to 30 mm, and 
preferably from 0.3 to 20 mm. In addition, the power of the light source is usually from 
0.5 to 200 W, and preferably from 1 to 150 W. The shape of the light source is not 
specifically limited, and it is preferred that a reflective film and a reflector are usually 

5 disposed around the light emitting surface of the light source, thereby introducing 
substantially whole light from the light source into the light conductive plate. 

One or more light sources may be included in the above constructions. For 
example, a light source can be disposed to both ends facing each other of the above light 
guiding plate. Using a light guiding member having a light guiding space in place of the 

ffl iight guiding plate, one or more light sources can also be disposed in the light guiding 

^ space. Furthermore, a sheet-like electroluminescence (EL) element can also be used as the 

ti: surface light source. 

;fi A pnsm lens type brightness-increasing film (lens film) can also be disposed 

U: between the surface light source and optical laminated body as usual. For example, one or 

6 more lens flims are disposed between the illuminating body and optical laminated body. 

N; As such, an increase in the brightness of the area luminescence equipment is further 

IB facilitated. When two lens films are disposed in such a manner, the longitudinal directions 

g of respective prism lens are intersected perpendicularly to each other. 

When using the optical laminated body of the present invention in combination 
20 with the lens film, one lens film can be added in place of elimination of two diffusive 
plates. In this case, the brightness can be effectively reduced without increasing the 
number of parts, though one lens film is preferably used to maximize the reduction of 
parts. 

The prism surface of the lens film can be disposed to face the optical laminated 
15 body so that the lens film and optical laminated body are not optically closely contacted. 

Whereby the visual angle of the light emitting surface of the area luminescence equipment 
is reduced as small as possible and an increase in brightness is further enhanced. Specific 
examples of the lens film, which can be used in the present invention, include a brightness- 
increasing film; BEF™ series manufactured by 3M Co. 

\o 

Area luminescence equipment 
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The area luminescence equipment of the invention generally comprise the above 
lighting equipment and a transparent illuminating body illuminated from the back surface 
of the illuminating body. In such equipment, light from the above surface light source can 
be converted into diffused-polarized light whose illuminance is effectively enhanced only 
by using the optical laminated body as the lightening equipment (without using the 
diffusive plate as described above). Since light from the lightening equipment can 
eliminate transmission loss due to the optical interfacial reflection formed by the diffusive 
plate, the brightness of the area luminescence equipment can be effectively enhanced. In 
addition, the effect of preventing visual recognition (visual recognition through the 
illuminating body) of a diffusing point included in the light guiding plate can be obtained 
by the effect of the first and second diffusive films included in the optical laminated body. 

As shown in Fig. 3, the area luminescence equipment 1 1 1 of the invention, 
includes a transparent illuminating body 4, preferably disposed on an optical laminated 
body 2 of a lightening equipment 100 through an air layer 52. That is, these equipments 
are not closely contacted, optically, but are merely laminated or laminated through a 
spacer. Transmittance loss can be effectively reduced by supplying light to the 
illuminating body 4 from the lightening equipment 100 through the air layer. 

The area luminescence equipment is completed by laminating the respective parts 
(e.g. illuminating body 4, optical laminated body 2, surface light source 10, optionally 
included lens film, etc.) so as not to contact closely optically, and integrally fixing the 
respective parts. 

The transparent illuminating body is usually a liquid crystal panel (LCD). The 
LCD is illuminated from the back surface opposite to a surface (light emitting surface) on 
which a liquid crystal image is visually recognized. Almost all light which penetrates the 
LCD 

The optical laminated bodies of the present invention are useful as an optical film 
(or parts), which is used to effectively (with effectively reduce transmission loss) 
converting illuminating light from the lightening equipment into diffused-polarized light 
and to effectively enhance the intensity (illuminance as the lightening equipment). In the 
area luminescence equipment comprising the lightening equipment of the present 
invention and a transparent illuminating body including LCD, the intensity of the 
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polarizing component penetrating LCD is effectively enhanced and the uniformity of the 
brightness of the light emitting surface can also be enhanced. It is possible to reduce the 
number of constituent parts of the area luminescence equipment, thereby making it 
possible to simplify an operation of incorporating parts. 

5 

Examples 

The present invention will be described with reference to the following examples 
and comparative examples. 

IIO 

~5 Example 1 

An optical laminated body was made in the following manner. As a polarizing 
13 layer, a reflection type polarizing film (thickness: 130 jim) was used. As first and second 
^ transparent films, an embossed type diffusive film Yupiron™ FEM M01 (thickness: 130 
2-5 (xm, haze: 79%) manufactured by Mitsubishi Engineering Plastic Co. was used. 
Jj; The above polarizing film was a multi-layer type dielectric reflection film. A first 

m polymer layer of a first dielectric unit containing the polarizing film was monoaxially 
tl stretched, while a second polymer layer of a second dielectric unit was not stretched. In 

the case of the first polymer layer, the direction intersecting perpendicularly to the 
20 stretching direction is a transmission axis and the stretching direction is a reflection axis. 

A transmittance to light having a wavelength of 550 nm in the transmission axis of 
the polarizing film was 85% and the average transmittance in the region ranging from 400 
to 800 nm was about 85%. The transmittance of light having a wavelength of 550 nm in 
the reflection axis of the polarizing film was 95% and the average transmittance in the 
25 region ranging from 400 to 800 nm was about 95%. 

The diffusive film was disposed closely to the front and back surfaces of the 
polarizing film using an ultraviolet-curing type adhesive. This ultraviolet-curing type 
adhesive contained an alkyl acrylate monomer and oligomer as a primary component. 
After the above three films were laminated to each other, the adhesive was cured, creating 
30 an optical laminated body with a thickness of about 430 nm. In making the polarizing film 
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and diffusive film, no thermal damage or deformation such as surface waviness was 
observed. 

Subsequently, a lighting equipment was made in the following manner, A 1 1.3 
type edge-lighting back-light manufactured by Hitachi Corp. was used. As a surface light 
source, the back-light comprised a light guiding plate made of an acrylic resin 
characterized in that light is introduced into the light guiding plate from a fluorescent tube 
disposed at the end portion. In addition, a plurality of micro-diffusing points was disposed 
on the opposite surface to a light emitting surface and this surface was covered with a 
reflection plate. 

The optical laminated body obtained was cut into a piece having the same planar 
size as that of the light emitting surface which was laminated on this light emitting surface, 
completing the lightening equipment. The light emitting surface of the surface light source 
and diffusive film surface (a light-entrancing-surface subjected to a diffusion treatment of 
the first transparent film) of the optical laminated body were not closely contacted, 
optionally, and a thin air layer was present. 

Finally, a transparent liquid crystal panel (LCD) was laminated on the diffusive 
film surface (a light-entrancing-surface subjected to a diffusion treatment of the second 
transparent film) of the optical laminated body to make an area luminescence equipment. 
The LCD was a 1 1.3 type TFT LCD (whose color is normally white) manufactured by 
Hitachi Corp, and the lightening equipment and LCD were disposed so that a light 
transmission axis (a light transmission axis of a polarizing plate with a built-in CD) of 
LCD was parallel to that of the polarizing film of the optical laminated body. In addition, 
the light-entrancing-surface of the LCD and diffusive film surface (a light emitting surface 
subjected to a diffusion treatment of the second transparent film) were not closely 
contacted and a thin air layer was present. 

Using the area luminescence equipment of this example, the brightness of the 
liquid crystal light emitting surface was measured. As a brightness measuring device, a 
brightness meter "EZ contrast 160D" manufactured by Eldim Co. was used. The 
brightness in the vicinity of the center of the light emitting surface of the area 
luminescence equipment of this example was 332 cd/cm^. 
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Comparative Example 1 

For comparison, an area luminescence equipment was made in the same manner as 
in Example 1, except that the above reflection type polarizing film was used in place of the 
optical laminated body and two diffusive plates (between the LCD and polarizing film and 
between the surface light source and polarizing film) were disposed without being 
disposed closely to the polarizing film. The diffusive plate used in Example 1 was used as 
a lower diffusive plate and a diffusive plate PCPT (haze: about 56%) manufactured by 
Tsujimoto Denki Co. was used as an upper diffusive plate. The brightness in the vicinity 
of the center of the light emitting surface of the area luminescence equipment was 309 
cd/cm^. 

Comparative Test 1 

The area luminescence equipment of Example 1 and Comparative Example 1 were 
compared. As a result, a diffusing point of the light guiding plate was not recognized from 
the liquid crystal surface of both pieces of area luminescence equipment. Furthermore, the 
visual properties of the equipment of Example 1 and Comparative Example 1 were almost 
the same. The results of the visual properties are shown in Table 1 below. An angle, 
whose brightness is reduced to half an axial brightness (visual angle: 0) in the direction in 
parallel to the transmission axis of the polarizing plate (ahorizontal direction) and the 
direction perpendicular to the direction (perpendicular direction) in the liquid crystal light 
emitting surface, was used as a visual angle. 

According to the area luminescence equipment comprising the optical laminated 
body of the present invention, the brightness is effectively increased without deteriorating 
other characteristics such as visual property compared to those comprising a combination 
of a reflection type polarizing film and two diffusive plates disposed without being 
contacted closely with the reflection type polarizing film. 

Example 2 

An area luminescence equipment of this example was made in the same manner as 
in Example 1, except that one diffusive plate (the same diffusive plate as that used in 
Example 1), which is not contacted closely with the surface light source and optical 
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laminated body, was used. Brightness was measured in the same manner as in Example 1, 
and was 336 cd/cm 2 . A diffusing point of the light guiding plate was not visually 
recognized from the liquid crystal surface of the area luminescence equipment of this 
example. The results of the visual property of the area luminescence equipment of the 
example are shown in Table 1 below. 

Table 1 

Visual angle in the case of using no lens film (reported in degrees): 





Example 1 
No diffusive 
plate 


Example 2 
Lower 

diffusive film 


Comparative Example 1 
Upper/lower 
diffuse films 


Horizontal 
direction 


59 


53 


58 


Perpendicular 
direction 


49 


49 


51 



Example 3 

An area luminescence equipment of this example was made in the same manner as 
in Example 1, except that one lens film having a plurality of parallel linear prism lens was 
disposed between the optical laminated body and surface light source. The brightness 
measured in the same manner as in Example 1 was 455 cd/cm 2 . 

In this example, the lens film was disposed such that the prism surface was 
contacted with the optical laminated body and that the lens film was not optically 
contacted with the light guiding plate of the surface light plate and optical laminated body. 
The lens film was a brightness-increasing film "BEF II 90/50" manufactured by 3M Co., 
and the lens film was disposed such that the longitudinal direction of the prism 
perpendicularly intersected a back-light fluorescent tube. 

Comparative Example 2 

For comparison, an area luminescence equipment of this example was made in the 
same manner as in Example 1, except that the above reflection type polarizing film was 
used in place of the optical laminated body and two diffusive plates were disposed, (that is, 
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one diffusive plate was disposed between the polarizing film and light guiding plate and 
one diffusive plate was disposed between the lens film and liquid crystal panel). The 
brightness in the vicinity of the center of the light emitting surface of this area 
luminescence equipment was 382 cd/cm^. 

5 

Comparative Test 2 

The area luminescence equipments of Example 3 and Comparative Example 2 
were compared. As a result, a diffusing point of the light guiding plate was not recognized 
from the liquid crystal surface of both pieces of area luminescence equipment, 
fig Furthermore, the visual properties of the area luminescence equipments of Example 3 and 
m Comparative Example 2 were almost the same. The measurement results of the visual 
S properties are shown in Table 2 below. 

fj As is apparent from the above description, according to the area luminescence 

M= equipment comprising the optical laminated body of the present invention, the brightness 
fi> :: is effectively increased without deteriorating other characteristics such as visual property 
J" compared with those comprising a combination of a reflection type polarizing film and 
ij\ two diffusive plates disposed without being contacted closely with the reflection type 
y| polarizing film. 

20 Comparative Example 3 

An area luminescence equipment of this example was made in the same manner as 
in Comparative Example 2, except that the upper diffusive plate was not used. The 
brightness, measured in the same manner as in Example 1, was 428 cd/cm 2 . The 
measurement results of the visual property of the area luminescence equipment of this 

25 example are also shown in Table 2 below. 

Table 2 

Visual angle in the case of using one lens film (reported in degrees): 





Example 3 


j Comparative 


Comparative 




No diffusive 


Example 2 


Example 3 1 




plate 


1 Upper/lower 


Lower 
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diffusive films 


diffuse film 


Horizontal 
direction 


48 


49 


50 


Perpendicular 
direction 


37 


35 


35 



Example 4 

An area luminescence equipment of this example was made in the same manner as 
in Example 1, except that two lens films having a plurality of parallel linear prism lens was 
disposed between the optical laminated body and surface light source. The brightness 
measured in the same manner as in Example 1 was 556 cd/cm 2 . 

In this example, two lens films were disposed such that the prism surface faced the 
optical laminated body side and the lens film was not closely optically contacted with the 
light guiding plate of the surface light plate and optical laminated body. In addition, two 
lens films were not closely optically contacted. 

The longitudinal directions of the prism of two lens films intersected 
perpendicularly each other and the longitudinal direction of the prism of the lens film at 
the side closed to the optical laminated body intersected peipendicularly to the back-light. 
The lens films were the same as that used in Example 3. 



Comparative Example 4 

For comparison, an area luminescence equipment of this example was made in the 
same manner as in Example 4 (two prisms), except that the above reflection type 
polarizing film was used in place of the optical laminated body and that two diffusive 
plates were employed, (that is, one diffusive plate was disposed between the polarizing 
film and light guiding plate and one diffusive plate was disposed between the lens film and 
liquid crystal panel). The brightness in the vicinity of the center of the light emitting 
surface of this area luminescence equipment was 41 1 cd/cm 2 . 

Comparative Test 3 

The area luminescence equipments of Example 4 and Comparative Example 4 
were compared. As a result, a diffusing point of the light guiding plate was not recognized 
from the liquid crystal surface of both of area luminescence equipments. Furthermore, the 
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visual properties of the area luminescence equipments of Example 4 and Comparative 
Example 4 were almost the same. The measurement results of the visual properties are 
shown in Table 3 below. 

As is apparent from the above description, according to the area luminescence 
equipment comprising the optical laminated body of the present invention, the brightness 
is effectively increased without deteriorating other characteristics such as visual property 
compared to those comprising a combination of a reflection type polarizing film and two 
diffusive plates disposed without being contacted closely with the reflection type 
polarizing film. 

Example 5 

An area luminescence equipment of the example of the present invention was made 
in the same manner as in Example 4, except that one diffusive plate (the same diffusive 
plate as that used in Example 1), which is not closely contacted with the surface light 
source and optical laminated body, was disposed between the surface light source and 
optical laminated body (lower position). The brightness, measured in the same manner as 
in Example 4, was 433 cd/cm 2 , A diffusing point of the light guiding plate could not be 
visually recognized from the liquid crystal surface of the area luminescence equipment of 
this example. The measurement results of the visual property of the area luminescence 
equipment of this example are shown in Table 3 below. 

Table 3 

Visual angle in the case of using two lens film (reported in degrees): 





Example 4 
No diffusive 
plate 


Example 5 
Lower 

diffusive film 


Comparative Example 4 

Upper/lower 

diffuse films 


Horizontal 
direction 


30 


30 


31 


Perpendicular 
direction 


28 


28 


28 
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Comparative Example 5 

An area luminescence equipment of this example was made in the same manner as 
in Comparative Example 4, except that an upper diffusive plate was not used. The 

brightness, measured in the same manner as in Example 1, was 469 cd/cm^. 
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NEW CLAIMS: 



1 . An optical laminated body comprising: 
a polarizing layer\ 

a first transparent film disposed closely to a front surface of the polarizing layer, 

and 

a second transparent film disposed closely to a back surface of the polarizing 
layer, characterized in that the polarmng layer comprises a reflective polarizing film, and 
both of the first transparent film and the second transparent film are diffusive films. 

2. A lighting device for illuminating an optical body, characterized in lhat the 
lighting equipment comprises: 

(A) an optical laminated body of claim 1, and 

(B) a surface light source supplying light to the optical laminated body 
through a light entry surface of the first transparent film, 

wherein the light illuminating the optical body is diffuse polarized light emitted 
from a light emitting surface of the second transparent film of the laminated body. 

3* An area luminescence device comprising the lighting device of claim 2 and a 
transparent illuminating body, wherein there is no diffusive plate disposed between the 
lighting device and the illuminating body. 
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DECLARATION, POWER OF ATTORNEY, AND PETITION 

I, a below named inventor, depose and say that: (1) my residence, citizenship, and mailing address 
are indicated below; (2) I have reviewed and understand the contents of my patent application, including the 
claims, as amended by any amendment specifically referred to herein, which is identified as PCT 
International Patent Application Serial No. WO 00/75560 filed 14 December 2000, bearing Attorney 
Docket Number 54919WO003; (3) I believe that I am the original, first, and sole inventor or discoverer of 
the invention or discovery in 

OPTICAL LAMINATED BODIES, LIGHTING EQUIPMENT 
AND AREA LUMINESCENCE EQUIPMENT 

described and claimed therein and for which a patent is sought; and (4) I hereby acknowledge my duty to 
disclose to the Patent and Trademark Office all information known to me to be material to the patentability 
as defined in Title 37, Code of Federal Regulations, §1.56*, and that no application for patent or inventor's 
certificate on this invention or discovery has been filed by me or my legal representatives or assigns in any 
country foreign to the United States of America except Japan Application No. 162181/99 filed 09 June 1999 
upon which I hereby claim foreign priority benefits under Title 35, United States Code Section 119. 

I hereby appoint Gregory D. Allen (Reg. No. 35,043), Alan Ball (Reg. No. Scott A. 

Bardell (Reg. No. 39,594) . Carolyn A. Bates (Reg. No. 27*852), Bruce E. Black (Reg. No. 41,622 ), Colene 
E. H. Blank (Reg. No. 41,056), Jennie G. Boeder (Reg. No. 28,952), William J. Bond (Reg. No. 32.4001 
Arthur J. Brady (Reg. No. 42,356 ), Stephen W. Buckingham (Reg. No v 30,035), John A. Burtis (Reg. No. 
39,924) , Melissa E. Buss (Reg. No ^ 47,465) , Gerald F. Chernivec (Reg. No. J26J522), James D. Christoff 
(Reg. No. 31,492 ), Philip Y. Dahl (Reg. No. 36.115). Janice L. Dowdall (Reg. No. 31.201). Lisa M. Fagan 
(Reg. No. 40,601) , Carolyn A. Fischer (Reg. No. 39,091 ), Yen T. Florczak (Reg. No.J&163), Darla P. 
Fonseca (Reg. No. 31,783), Melanie G. Gover (Reg. No. 41/793), Christopher D. Gram, (Reg. No. 43,643), 
Gary L. Griswold (Reg. No. 25,396) , Doreen S. L. Gwin (Reg. No._3_5,580), Michaele A. Hakamaki (Reg. 
No.. 40,0 11), Karl G. Hanson (Reg. No. 32,900) , Dean M. Harts (Reg. No JJ7.634), Nestor F. Ho (Reg. No. 
. 39.460). Rudolph P. Hofmann, Jr. (Reg. N o. 38,187V Robert W. Hoke (Reg. No. 29.226 ). MarySusan 
Howard (Reg. No. 38,729), Stephen C. Jensen (Reg. No. 35,207), Robert H. Jordan (Reg. No. 31,973),- 
Harold C. Knecht III (Reg. No. 35J2f& Kent S. Kokko (Reg. No. 33,931) , Andrew J. Leon (Reg. No. 
,46,869), Douglas B. Little (Reg. No. 28.439). Eloise J. Maki (Reg. No. 33,418) , Michelle M. Michel (Reg. 
No. 33,968), William D. Miller (Reg. No. 37.988) . Peter L. Olson (Reg. No. 35,308), Daniel R. Pastirik 
(Reg. No, 33j)25), David B. Patchett (Reg. No. 39^326), Robert J. Pechman (Reg. No. 45,002), Carolyn V. 
Peters (Reg. No.^271}, Scott R. Pribnow (Reg. N o^43,86 9), Ted K. Ringsred (Reg.' No. 35,65E ), Steven 
E. Skolnick (Reg. No.^33J£9), Robert W. Sprague (Reg. No. 30,497 ), Brian E. Szymanski (Reg. No. 
39,523), James J. Trussell (Reg. No.J7^251), Lucy C. Weiss (Reg. N o. 32,834 ), Bradford B. Wright (Reg. 
No. 34,459) , and Kimberly S. Zillig (Reg. No. 46,346) my attorneys and/or agents with full powers 
(including the powers of appointment, substitution, and revocation) to prosecute this application and any 
division, continuation, continuation-in-part, reexamination, or reissue thereof, and to transact all business in 
the Patent and Trademark Office connected therewith; the mailing address and the telephone number of the 
above-mentioned attorneys and/or agents are 

Attention: Bruce E. Black 

^ffice^oj Tntellectua LProperty Counsel 

3M Innovative Properties C ompany 

P.O. Box 3342 7 

St. Paul, Minnesota 55133-3427 

Telephone No. 651-736-3366 
The undersigned petitioner declares further that all statements made herein of his own knowledge 
are true and that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Tide 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issuing thereon. 
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§1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and 
the most effective patent examination occurs when, at the time an application is being examined, the Office 
is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that 
individual to be material to patentability as defined in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the 
application becomes abandoned. Information material to the patentability of a claim that is cancelled or 
withdrawn from consideration need not be submitted if the information is not material to the patentability of 
any claim remaining under consideration in the application. There is no duty to submit information which is 
not material to the patentability of any existing claim. The duty to disclose all information known to be 
material to patentability is deemed to be satisfied if all information known to be material to patentability of 
any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by 
§§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which 
fraud on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or - 
intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information 
already of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim 
is unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the 
claim its broadest reasonable construction consistent with the specification, and before any consideration is 
given to evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of 
this section are: 

(1) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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Wherefore, I pray for grant of Letters Patent for the invention or discovery described and claimed 
in the aforementioned specification and I hereby subscribe my name to the foregoing specification and 
claims, declaration, power of attorney, and this petition, on the day set forth below. 

I & _Kazuhiko Toyooka Date 

Residence: Yamagata-city, Ya maga ta Pref., Japan 
Citizenship; Japan j p y- 

Post Office P.O. Box 33427 
Address: St. Paul, Minnesota 55 133-3427 
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